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A frequency trar^slating repeater (200) for use in a 

time division duplex radio protocol 
communications system includes an automatic 
gain control feature. Specificaiiy, a received 
Signal (330) is split to provide signal detection 
paths {331 , 332) wherein detection is performed 
by amplifiers (301 , 302) filters (31 1 , 312). 
converters (313, 314) and a processor (315). 
Deiay is added using anafog circuits such as 
SAW filters (307, 308. 309, 310) and gain 
adjustment provided by gain control elements 
(303, 304, 305, 306). 
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1) mi [Ik El ii srjiii! t > h i^fx iK u d i niip*i -5' i n pnh 


vviticb 


1133 


the tviunipyih iraosniiHMt't! cnvircitirocat bv latroddciag ihe 
I i lit i^h ritti. iSlK i thi. 
mJM.ini .1.. { lit wh.Ji tht raii.lhtt if tl Tls 

Mjwh tV 73U tipjth ti.ijsinssion m iKfiimt .in K 
achkvci; 

[m29 Hlt-S^JDl tlu) ill, Us f till J)t tdvitilJ^cstt 
lhtps<W,Ht m ii llHl ill X ni ill I jppi Ii IflVKVSll 

iht !o I -iVMi <i< t I V < 1 n ) tiuftd in lii 


bt^li t t>t St MPJfON Ul ffil UiiWiNt.S 

\m2^ IR i s 1 1 ir n rtvraisthi. vOnhguTJltonot 
V It k-r. ii 1 jiu I m K n t 1 svstttn foi tspfiui rii, tht 
piftkipc >1 lie Mi^fti tut 

[0022 IK/S 2V >2i jit, in.MiTC> foe <,\r}ju\(nii ih<, 
tcf lii HI I ji ult p it) tl iiist usMon 1. ivi on i«.(it ai f 

^ >, in.ijjui-Hlioii c ipic n . .irjsuiistic i f the VflMf ) <-\<. 
ttni »i (iiobiie coriiimuiis-auoti*. 

[8023 lU ^ IS J Mr V. I. dt jgra m -Jitvi ttis tht wf «ard 
tion of n i,a bt)tiim<.nt ot tht « irtkvs Ir n tnisMt i rtpt mr 
system ateortnaii fo ffie (ttveiitiui!. 

[W}2i {"K. 4 I 1 vtinfuuiati ni dia^fsm ot m t)xbi)d» 
mt ni of 1 n obif ton mm i ^itjoo systt m ism-* iht ■mix tss 
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[WeS] IK, 5i.'^jiknsa«ri<.to}'t.,atni,js}Kif v'imUUv 
sidrt «l vmskiivS i insn js» t>« Klween f w'^iit vjtun Ainf 
a tea siJition in 1<1G. 4. 

[0(>26] fH.S ft^t <«i(S (if! lie il<mul,(iEx <» «]x (t«>[s 
pt»ti>rH,tJ iv ) ti 1 Uluitik nn ii.t<n ttin lu-sio i « 

[0(>27j litis 7\ u> 7< jrc J..y<.. 3- vhoMnsi; * 
i5)es»age hjraiii t>J a oonSro! sagmal in an stiibocUmcriS of a 
vi.)«.k-i* Sx<<( M))N-h>i) i<,pcat<.r •>«<>(*.« <»v-v<>r(i(tijK lo 

mvmixoa. 

[(KGSj I'itS, J< « a llowchart ttjrcxjilatfjia^ rclavstig opct.i- 
nou ot a rej-'caier sitauon m the embcJiJintem ot ttte wireJess 

UlIl<vfUlV<>l( J) Ivpt lUr SVMU3 iKXt ixllll^ if) t Iv. IXtUUtHI 

J mm\ mi .S. ^\ Ami m v\ \'mmn charts oftonsmii^ioa 
lul kck. iu( ti t lU 1 (11 <,>! (t) cii tltipie-poujt leiay twcs- 
niss^Hi i 1 iti viiib ijiiiiK V t lit, wuvles* trjt3i>f»»iiat.in 

[WWOj FKS. Ift IS a bUick diagram showing the configti- 
mmrt of SR exarapie of it mobite sjafion uKsd i» iha wirete 
iraastmjssjcuj repestcr system amjiidmij it) lije ajventica. 

[ma \ nfiS. UA aud im sre tJiaRiiua-j for espiaiiuns » 
ttiilcttiaU'o?) pari, of transniissTonyruceptiiwi !)mini»s 'm fhe 
roobik mikm ni Hii, tO. 

f W»2l FK;. 12 a Hook fh<ip.r,-m of sn MMO dufiKxhi- 
h<n til 1 r S<.<MM-ri<t i! *u\<»T'pl<,oiiljtmafnk MStifM 


ffttH*;] l<H., H J b xk dnof .ni -h i iiv Uk <. >n i >» 

fm6] hit, U 1-^ (iFSdv t io <xri.nin< rjh .ki 
nitJU ! *m3.as'' ill hi. RjxJU MJinn ■>! l*Ui 15 
[{K>37j fill, 17 (& a t>!(>ck disgratti showing ihe auittgu- 
mum of an exaH-pie ol a base siatoi awmtimg t« tho 

[ftraSj FHI. IS ss it ttming chart of js calculafion parf «J 
uau»aji»isit>ttm-<5piioti tttniris's in the base stauon oi tlfc. 
17. 

[WW! lit, f<5 ,s ' 

at - >( th. j i i.l < ii 

rji Fj it ir tthti .ml»iiinii.t t ^ \^ rUx. tt msm ^v'-io i 
n}'s(.Ritnf(.>NO! IIU PRniRRlt) 

[fMMl] La>K)d»mt.rt'> oJ tK inv(.iti>n vsiti fv, tJt'>vfit>til 
KtvinKtovt tt.t(.tv,«vv !« I u dfjiviisss 

«iu) I J in i mboAn tut it i w)t< I v, tnosmi^Mt j fv,(H nt f 
svMtti^ A^OiuhiL to tK nvctitmn I'hi. wikLs-j tfJiiMiits 


hl% H J. 1 h 1J3> Hit > I HH il 1 (lU ti ITIJ ll„ in Lfli ailV JllULCSN 

(J < ttiakss wnniun i-uUO'i tun uio It. (,0ttt,<.tuS t !>3 

ot irii.,)jias I p 11 ii (1. fi ■-i.iMnI vt aks.- it \k<.^ M>1 ; 
30il>, wc. 30k I <\)ns; t pl«rjht\ ot aptjiwx ki ^Ij ji^ 
ttic rsd«,i stgtjas transmiUcd from tfic plurahly of smtentias; 
snd a liJKfd wnx>ft«,s dtvjcc {lavrng a fcccjTCC lf*2 for 
ri.fs.)\ tis. tilt nJjxid rnJio svttiK b\ ^ plimlitv (V) of 
atilcnnas and obi.TittitijL ti-ocivcd data, 

[<KM3 ib^ M.nil, si n2 m\ sM jj. t. ) is 
/2 . ifid /I in >nti M 1 11, KiKiii,!^ ^01 - 3«!/> 1 1 f 
30U r. ix^tivvh V-tKii Mj lUiv iHij<,ui^ 0 ih h^j ^ 

snd 1 1. K t\ Ji^ 1 MUk Mn'\ nJ 3(t! , v t j> j rfip.'-:-^ 
iitiiijufi f. 111 M^twl-zl /2 jid/l >^! >f i Ii ihi, 

ftp<,jf<,'^ MH,i MH'^ md Mih ^ ill K txpaw! ihc 
foti^ivu)^ cvvtt'^*'*' i! ( ') HK'i lifir the i.\i> evvj m (C) 


|,<H)44j ^titte \ dsfioies i)o(>.e wl wft otusitN ta li c (i,jie.t!- 
ers M)i<i, Mtb, xadMic. Hje si^gaats k1. z2, . . . , and xL 
stored it( ihe reyeaiejs . 3016. &m MUc ate <fo{ayed by 
pfe(.ietsrmai«! tiwe bv tlje buffers and transnntied to tfje 
(Bceh-cr 102- WbcT s matrix expressing this ch3ractsri.sttc of 
tt)e p«>p*BiSi«i3 paths betwssti the isjwaiers i0li»,30li). and 
30 fc: and the receiver 102 is a propagaiion path G, iho 

Siftiials .si, x2 afiti sN received by the tecttver 102 can 

tie expKssec! by the falkwing expression (8> dtnved itom 
the ej^ressions (2) attd O). 

[<KU5 ud.fc V kioks nisi. whfUi o«.turs »n tt)e 
ftvxi t i02 Ji> I uKi ti .ii,t,b iK il J <,hta»fi ihc signjU ■>! 
^2 It) s\l ti iti~ tiiti d bx h<. t jtistnitttfr 101 fnm ihc 
>. pii. V >i(M \^nt uii)_sui ! ^'-^mltJ}.k\^<! Jih<, 

Hjhfn 111 Si S\ ! I hi 1 ijH tilt imMiiisi t5 \ t-ti" 

xixl vN l( b )^v< h\ u ills, ih SMffSdii piui M«n> 
iiJvtiNi;) iKlti t ( II \l\iM (Miijimiji Mt HI Vi a 
t,I.TOl)*hi^ INMii ik S UI >. i hi-r^ nl li f Mv! hi until 

1^ IS ob*affi«t i^jnls -t O iti( M htiii t i 

tusionng tciv ^>wnal> distciim >.d (o iht, anknnax ti\ ibi, 
Uin<iTiuttT UH tin >t caftihftd by ii\ iolfoiviost < vprsv- 
sion m. 


UMMt. !b ^. .if 12 n M 1 !K \1 

tuti'-tiLs 11) ^tin.tit)j (humttj t> till, 1. vj'tcs.-! 11) t 1 Aix 
i«m! )ix.d uid lltv »il 1 .1. f d It 1 1 itii-ttd t 1 1 uor 

di", i'iV\ ,fW)/"^n"hij t '■-''li 1 r.HfcJd" ' " 

MHW n< 4 ) d J ( 1 stuK in lh<. 1 ii'i i t 11 Mi 1, t 
n Lijnijt f 1 m tn! n>mn uiiv ti <>» s\siui( ti^itu itu 
KuJ>.-s u ii'.i!ns,i 1 qxiiwr i n )Hifj„ t ilx 
iin.itjoi-) l^i.t. iimsm)tnt urn ^ )f nsmii r 1!U/ it i 
m ink tifim m i I, < ^ d ! ^ < n f H»2 t i . 
vfifio 4ftfixi(ti lupiMNlOfj MW »< m ot 
nspeaier *tatKJns 407f , 407t. and 41*7i-, a«d ^eni a eoalroi 
staiioB 405 tor cotttfollinii ihe base ssstion 4<t6, Bv itn 
<tn3hvdUJt a ht anhik itifun 408 (fjs, djta «*.fl » ific 
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4()4 ... 
I 


.. m .... 
\ n 


4«1 li i 1 

me Jnterael 402, i^ate-Rav ecvipmcnt 4*3, cellular aemws 
404. and coulroi ststion 405. l urthw, ihc oaw transmuted 
tmvii tfi« traasiTiitter lOlr? oi the base stsK«« 406 la received 
U !U 102' )f ih sHKn 408 \i tV 

r urs^OU ^0 / tl^Ol i(U tpoitrit twn\407« 
407/> "»ncl407 \ \ t i,i'.lK ens Ui <itati nnt v 


h.-ivuiii 9 -speech ftmcJion 


t- litobste watjoa aixi nts 
I t<it vuli 11 II nil 4 \<iiirv whut, kotiii iuuii. itiui in 
carnetJ t)»t bstwec« ihc mobtfe station 4(»S and the base 
Kiaiioa 4<)6 without (tsfnij ttia repeater stations 4<»7« sad 
407?' Will be called a stasc where the rcpeaifis do aot act, la 
tot"! stats *%efe tfee rspeatets tto not set, the mo&ite sratioa 
408 deterrmiws whettier relavwi; dperataon « t» be -pcr- 
toraied of nut. 

[fMMV] \vvw(in !fi 1 1 (Mt I th" U ttit (Itiurutt itwm a 

pilfii s ..I •)! it Kt (.i!f Ifjusuiititt 1 -.ft tb t J I. > tol 
4t*6 I iti t 11 ! 1 ti IX (S \) fit ( I !fi f I 1 M nl 

^ N iMK xc*. i<- I i ntsin J tiit pj 1 1 sj^xu 1 m m ll >. 
slaiion IS siitticieBtiv iafge. Conseqiieniiv, tt « dotcfiwioea 
tiiiii liie »aKsmi.ssto[i path is (he in»!^rit tian»nis.su'5Fi -jMU. 
ai5(i start rekv «5 detei-Kiineti. 

[OtH)] V nluik, M . sceonti oteiJtod ol iIh t^Uruin^ 
ijoii 3 If i tNi p( v\ IS it^d jn i>Uu. lit (ht S V r<it«> 

[fHHJj \ >uliiui tt (fd ;ut^ rfUt thL U(<.rmm^ J > 
M (it I M il r in lii. i-,SL MilFfi 4W> i.a ihi I. ,nm„ 


[<»S2J In ih« csjse %yh«fe the start ol telav is ttetermioed. 
a C£)»troi signal itidrcativc oi: s rciav si»rl sfentimd is sent 
inni tilt n>hii Nliti n 408 K> ti^t b.<* Mi i .;i 4t>6 Oi 
p\ itf tk k.fit( suflti nd t. ti%t <i ih \ s 


1 1 n 


fiUi ri h I 


f 


t s t Itt t, X i ! t i 

( t t 1 406 i fb<. t <, 1 { J 1 1 

thrssiiold. It is Isa tfora the base sEauo« 406. C t.m.wquentlv. 
It is ysJtcrtiiBJcd tJjat wlaviag «eerauo» i)r<'d«is-"s a hi'i^ 
tSio s ft i ftdit ist< nnnsrott 1 W( m(.tt)n 
po^v t f !h s n ! ft. 1 f fim tht tr iMUl iv i f n 
^jn ti M t 4fK I Ht n 406) t ! lix 

i 31 1 i i 1 { 1 f » t I tt r t t 1 1, 
< I ! nil I, t t 


tht fciTif n"»(i >u, tit •»(4ual 1"' not laffeni tti d w (1 1. mbtl*, 
station 4d«. 

[WS4" tlOS 6 \ ajKl 6B <(k flowtbariv o oj < tnt utj.>. of 
th<- wS.'^o v.b<.rv {je h St <. itjon Us tis tntitAt nJ tlK 
trse wViv tic moNie St liu n t ikts tbi. mt iivi U \i ifi 
tnul'i ^(n« ftia'V iransa I n n tn mlnlmtjit i ibt. 
tt-ir*.l(.s» ir< nstniwtc t^ t.p<.at^,f ssst ti <ttc flio., \-> ih«, 

fflOf'j"' U) ti i wlittt, lilt hts.. st-iUJ>ii I Kv-s Uit tut < 

[<H)S6 Whiitii r[i>ti nii->i4i>7 i ulnniaf 
tn^H^ J r !n tiH 11 ) i If in J 1 r i ini ^ i i > 


40 


. 4t>6 


4()f. 


statin )hv.rtUr s\h Tthu i«ni~^ r\ i ) apt itti 
suit IS , m t s tjs!\ (Jk i.iiinba (if ush i U ) f ! rqx tki 
suiRi (1 s jr\ i i!k )i.t wn^q fUnt) Mtit il sj^^uai 
() f<l \ tp r lun t!(uun>as jjti lij t i soj > ri,in is 
trans \\ut<.d if >ni tK bi<<t >t lUoo 4<16 iK m ) n t. suti m 
4«S and teiav statioas 407iJ and 407?) wbioa hjive rsccivesi 
tlie c£>ntol signal slop ibe relaying «peraiioa aad periomi 
ft direetiv beween tJie imobde statinn 40S snd 
* stauou 496, 


tM*sS \Mh 1 iht 


kk n ill Jill n I n 1 >s lin 
naa ihf rt-J.-si-iaij: oper^uoa and retav 
m!Rilsi.Tiil )f rcti^ s! j kmmdi 


l isi 


1 41H. d 

1 iir I) 


i?4«J{ nst-.mohilo 
'.(Hi HI 4i.)f> w t ihi iq >. ^t f s( 1 If lis 407, If (I 40f h « !,k -, 
! wt. ftvvjstd lin- di-^ sv^wisoQ dic^s i^a<> 'vi sntit fHs 
iiissiin \ii}>iioai i ciHi i ttm n s<f>s.is>\4 id}\ tht ithv 
optfation direciio(s.s. 


trwi fbi, ni im^ sm <i! f i \ \ ah t s ihf i lit I fi tn ih 
pii" >u i»l i ! litt b»v, s< tt(i» 406 <(( J t K <,*pK tv (, ( tht 
I ami wnit ) tor pith ts 1 1 1 iii aid i)« tfit ■> isis ( i ifio n std) 
I i c-Jxiidtimi ol iIk If nsmj,ss« i p th irJ fat S N rat u 
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ths-ft, IS n ^ftttt prod J i i\ a <. El 1J3M) iss mi -.n^ Ci 
relav stop i.-? deicrrmncd. \V)t«) the relav sto() dcaiat'tj )! 
\ m >ni il m ^l-i ^ st tt( >n 40S li <, h i< m nu>fi 4»( 


Sim qiiM ,s(w, ,<t,F, 1 ihi mw.no IK, 7\ 
s()(v\sih K iriu 1 ml di siLfi i! (1 ft >s«HkmwJ(« 
ill i\ sK t a mifi i fK . I hi. I . in I J U( I. 4t«> lo ilu 
sUtu n 4i>6 t L\ n Urtis ! 3. mmlx o! ^^of<3x wIk 3 o k 
wo d towiti of '*2 be indjutt'y ifoc t^'pe «t t!J4- 

coBlTOisignau aail Oprrfeaotes the dn-(;«iOR ot the path ftsr 
rciavitsg livfiidi is eitiier the tiiiv.elfoa (upliuk) beat lac 
roobise smuon 40S t<s ibc base st^tuon 406, the dirtctuxa 
(cfownhttk) inm ihe bast siauott *S to fhc mobile stanoa 
408, or 4\vo-way. N»m_M (rtttesbold M) js us«) io Jetcnttias 
sUrt <> rt s> \\ hw<) tht, 'smihi,'- ot ti,pt,<it*-r Hitiioo~, 'ti»n 
bv liie base slanon 4d<> is lar^r Shan N«m_M. NustsJ, 
{ibissholsJ I.) )s us«tJ to tJeternHne stop o! t^lay whets t;ie 
tsutnber of repealer sisiiotis is smaiief ihsu Niim^L. 

[0860] f IG. 7B shows ibe toifnsi of mrt of rdav of rciav 
o}.'<;tatioa tiwectiotw irtua the ijasc station 406 to the usobde 
statioa 4ft8 and repeater statiotis 4^a. and 407e and 
iipdattns ot anraiiietors, UID indicates the IB mimber ot 
each o! tfje moisik station 4<)8 aissJ repeater statfoiis ^MfTo, 
4(i"f uici 4«7c iJ>Sl 1 id fHLN h th^ itjiw)3 smoi 

<. n (dt wj link) U 73 iht bis., staiu n 406 to tht a >b,k 
stall n 408 1^1 -d Uf LN ^{vtcih lU ir ns0iiw( t ) >n- 
, , ^ •. 0 o) L st-t )n 48S ss ,bc^,"i 13 I W 9B n t k 
I J fi 11 In i > (u f( mob K s(it("n 4l>^ < ilK us 
I Hi n 4()f> ! M I I (.^ n ivUirmm vsKtb f t > !k 
ftintd f\ liK 1 jtiKj s 11 ns 4rt7u 4rt-'^ in i 407< is 
i ws«iHc<.f c (M . lix K 1 u < ! h rvt3\ 

U ij.Nni. I iU, t i> r % H ih f j dUi 

Miiu)fj> Mr I apt <o t 4ir s h ti 

ii,i,-u{ilionj-<(i\t ilitiLf Jot 11 1ns vl <,iil mt 

ttO'Ii ibt. l-IV SI [, HI is U>^ , U Ul 1\I 1 n hi 1 IS IB [ 

rvk>c.d r.M\ K i is.<t sjk.x.,1 i ^ m x ^ u , St 
t-an'smi'i&u 13 pi. \% ishi tui) tub R^tisit \ 
o.tn h In. Uisniisn rjh tiisuEi «>4(>"' iT 
4e7(r. 

(«H>1] I It. 7< s 1 tanin irtif in slio\^ int. sk ( oi r 
M ttiL i<.l\\ (v>siit( >n d)t<xi «as iwrn ttt^ t stat cm 406 u 
11 iTti bik <JaU>n40f*sm1 ftptatti stouons4e7/,-iM>7/> amt 
4ft7( m htaixxnuts 

\m<,2] m, S m\ lift i .f <^ ^hirnu e!i 



l.U . 3 .f (Xlk. t s,x . ((sUpMi 

Jvll ifK s.lird 

IS, lit iii.otiv< i)i kU> ii.it tjiii tut 

iiotis i^, rt tiMtl 1 

1 11 ii< b.st ii)orn.S2t ji Ik tiftuwi 

issCft -.f 

SVSU 11 f,ls!sUH lU>.\sh.Rlh>.r.fK,.kl 

KIS Jl () tlR.l 

ioi) IS sdip fit relav m iipdatiiie ■■it parsm- 

;.^t,>^ tiK s>,KiiJ 

f^i.Qtmiv-' >\tH]< Xi.a J»i(i4 w siitv 

w'lifv.tht x^itiii 

r ifi)>.<, not tki (v^^ Il !h>,ios( v-hi t t^i 

■)! iv, Ahtrt fht, rtpt-^ttf atis (S4) \\hn 


(S6) \Vht!}3sJ I 


nil iKii I 
nsbiju 


thm ik ttiush .W Asiui i ab<. tli^ oimti! it^ui t 

oi iti. putt Mi;iij piuxti 1 iv ti n tni'k i i n !h 1 f-< 
stum 40<; h.'h« tl a iiv ibitslxU iXE a<.sjj.n,t^U >\ 
the wjiitrtit .SB^at ot the rciaY tjpijratioa ttir eclioti. the data i.s 
traiKinititd (i!,7), h\ ilic other cases, tbc relay <leis<i t» dts- 
c&dieJi (S8) for fhe rea.son that whsn th« vvif«ses'is rransmis- 
SKifjinYinstuncfii tn)£ti the mobifestauon 4(i8 ot bast saatfoii 
406 (s !>ad Of the liistaat* w ioog, the tepe^tcf sfatHnt 4f»7a 
delerttiines bv ttsefl that the data should not be ireiav*^. 

bt 11 fmsii isvon ni tht (1<ii t is d tmnu b( cf jh is ; ui 
li >m )h(, h till 1 ^ 1 hnl iiu < i. iL.^l^tuii b\ ibi, <.o lin 1 jliu! 
of list rchiv o)5tf;)t;oti cirtcnons. and traos-ttiiitcd. !n (be cs.st'. 
\sl:n.f Uj. nil >K„uji tj tlx t. id\ {tfUnjjdiR luxi i 
i.L.i i m ih> !iU ti^ UH tS9i ih. .hnu.n is i i i 
miiKlisliH U I. A.sUKii IS <p.luln Ik ^sUi.. 


(Mi^ 111 t Ihi. ivbn st«i. IS DJHIi 1 11 < 

sn ( >i a 1 1\ thi- n.\ iv s ^tt, is (hsi m t 

[<M>6^ 1 K.S ')\<(nd<>Iljn, ii. i in 

sj >ii 1 i i 1 pnwi OT) ii..,s It n<. Ill J < 


u tbf siK.iia] d 


11 406 


n 40S u 


vson.tiss vsih \UMO v-t ■)> \n.f on t i usti 
spphv^tiiof! arc jnuitiplexed. lue iransrEiissioti signal i.s 
tritjjsiiuttctl ie.tr tte pcritxi ol: DLLN iipcerfi«d bv tlic cooliwf 
sitffia! of the tefsv Hjieratiou ftetttioas 

ftmrt4 \\\k 1 tU k KAAi s4tJ0 ts 4ft7« ,t(ja 407' kssj c 
ihc ii u 73is.vi iji i^iu fom ttie fla^t, st ti m 406 lin 
R i L It st I i< I s JO" i lid ,1<1( st Ht flK s, , 1 I tilt; 

I si ill >n 40S t I ti) Kit.' d«,tuu >ni^ t i >U \ i i Hi 
n.iiik s luii 4(IS in sMrsuui^ i t. tio M..ini 

tsssjun s,,ii,l R....i,n iM liKFsjviit 1ikii,n4IP nd 
ceptti.'i!) diitii IS fc.stofcd m atfordance wsih ibe 


0)M(> sxs 


l iti t 

> dit t 


it 


5 t ) 


1 MXil .niibs.)iU.jit.MiUi 40*. If 1 iiiiiiiJ. <.k iiiuJ 1 111 

Hk p j -itsi^ti il }Ki i< dAJib iiansun t<,d ik tn fin. hist, stjti >a 
406 as a i»{erenee oafv bv L-6 f specified bv the coatroi 
sii>ml ot lilt rtijv optfil on <. 1 cm >fls On thi. f ipsmissutfi 
surnl tht tr-iii ins, siaii! iui.t.ss<iT\ tn nbtAii itu sisfni 
disirihtHtct to ht j bw i n^v ni i itiUjusi > ths mit jit, siitt ii 
406 h !bs his^ slit a 4(t& in itttirJiUt, uih tiu. \OMU 

[«K}6*i I ht fr ifisfiiissi.m sji> iil istf iisjin i>. 1 v in iiiti ,usi% 
tt't ti K fK, n d s>t Ui LN spwxtttd iiv tt«. <.(ii}ir iJ st* wl "I ttit 
ftiiv «>nion (h t«.tt«os Iht n pi it. r si motis 467 * nd 
4t)7SiiA.xi (, iht trjasfiii-isioti scfiwl trom iht, mi hilt tutf jii 
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fmti tool 


1 \ U o 


low; Jiudi ih<. hin.!i IS of iWHu^ tV. umsm.vsioi 
sijj ) tlx tistfitnutil in ik sLttion 406 ! > th^ lio aiin »<! 
jiiUim (s tf >ra t K rtvtpti"}! ■-.jsiTiK ffora lU ladio ixtqutin,^ 
piut 1002. iwfkHffii!)i> ati eiTOi- wiKxlma piowj* lo obi<axi 
a reception sig;«ai, peitonaniiai sn eaccwJjag; pKi«jss lor 
aiJding reduncancY to tht tcaasmissioa s;fen<i1 t« the radio 
ftequttitx <i<in 1002 \o thit trror to'n-ttinn i.m b( rtiitt 

<!(s «a>ut)rg thi. s o (.11. [ 1 ir lU it c«»..iiu IS 1 mh 

1801ft. an<? U»t i . t uu . mi liu i. , uu . , t<. 

rt-Mon. rtw swnf liu t sni, o 4«h ^ > ; 

JOU loi oti u . m. isi.ilt. luU i_))Ui 

h"Hlhi, nock HI } il 1606 n.ck)fni!.., i t.r<H xi. 1 ppKtss 

I in-snnsy (vfcttpticn !jn->iF)Ls n iIk i mi. f clav i-iiJ .-i 
sjxtJi pu' urn ! H ouunutWi. (m ■>Kt il rcc.^ K u 

(ftnumilpu «i<( "ui!it^( vn,i. > j m m s ^ 

cnmcii) mi li i) i >.o)i ti i j w( »n<t u osmi fui n 
r^s . E s, ( ,i U f h n <,.<fU Um L,«,ti ol u . t K> ss 
V \\i h vsvu(\ i ui (km invTsnhKi vilh tin dnv 4 

{mi7\ l^h. ni*! ) sjynK rt.ct.rtxd H ,in. wunnas 1{HMf< 
mit^ jfii lOOlt jre ds(obutt,ti lo SI fK*.,;iveiS KHMrJ 
1«M;> j^JlW**, l>v<,i^stt.'it)fi»l<»3fl,1903K!sn<J«M)3t ju 

IK Mtfx } ..(jMCK^ IMt» UMtt ll Wm .(.cut. CO. HW4o 

IWWp ifn) nm< tK fi! tm.? ^^K<-s.■, is puiorirtd i « n. 
1 [ uvu si^ ul -A h i th'. b n<i I-, sbjn^vJ lo j -last Intuf 
s) 1 j prii-i. - h ml (Ik nuU ■>uTii is «.i)%vntd t( i 

tJ lilt „n i ( vl' I IJVtlNUllt llli tilt 01.^11 1 MS^OJ IS 

1 nisnuK.I t Mr im ik;i { «i ItWO I. (Ik imJui 
MK>fr ht, r llu fi "-ii;!-!. i>, si.) initd hv \ su n i s^ptr t ij 
UW I ifi ill ! > nv. { I sUii m imf .lO 1 1 ^f.;) fl 
<M liU I lilon ll St I thf IfWS t. f > tfirts .fv.i 

iimjii., i' n ! IV. tuoii h iitiJjiuii s nn. 'his., o 1 1., 

I (In sj^ ui vui h \ Kau in i ■xpsjts) ((iJ^ukh pan 
IWW vUmIh 1 in i.f< riiu j is <. r i n i J or m! js 

ijtk 1 ^> <• iKtUJ It nuUii., lin ftiiv <> 111 .1 ^ 

n hmJ >ttl rruji 1 It u 1 1 >tx r itjrtn t-v >. n ir ii_ n 
s \ r U It ] iiT si^fi.i o ti. h s. si-i , , 

tnn on >h^• ^asj,s tht rtssi.t s>t pci'-unptt")) ci iiv 
pMf ^i "tiijn part >t tiu bast, ss m »n ^)l;a"t imi th< S N mu 
ot flK >iKt sij^rti , jnd wmp^iift^. 'Hl tipn-in tt.fh 


thfvs ) >td vdH bt tntn'K'iitt V\ !k j u i^gvi ol sti'i t stop 
oJ le j\ i"» ytmiitui b> Iht ftpt A'li jiui.; mnt pai KMW it 
IS noiifjec to a |)rot«e;)i proteswiajj. part 1019 in the t'tsmroi 
r itt MM6 I tt! > K nln>l Msn ,{ ,ij o.l , mm k ii uwf i rJ n 
>p il (n imi s tt iiMin I t It mi liit fn t ik st di n 40<i 1 1 
tin >m<n4tt6 Iftw,.. .lUUiulni , u. \[iM() 
itrai tJuhtiif tOlO t, r c jLuhU ia u i it sis i j sis. i)ls ! 
s2 in<l sM ot U (, s-iM, xu n t) l(f)m iht •> i is ^im)s 
xl, 5i2, , . . aiid xN ot the {.'swc sisiioti m attwtiante with 
thv MiM(.> s>su,,» a l\s iomavi MUi Kf psaaikln) 
siiiii^sn,,t(£in$>t>t irmsnisstin sts^Biioi litt In^e Mattotj 
! i>\ 1 .i 3111 I ni.(iiv. 1 i 111 Atui an t..fot cor (,(,t( jh 

* >i tilt „ 1 tit (xlm)ipKX.tvs{>\ t'&ctf 

I t iJit -.titfiJeci o.tt Hk dtiOiUsl 
\hs ^s pn ll. lOlSmlit t<nilr<it 
jHH 1U16 .nt is iV. Isut i imidih ITis ..nia.! liinf 

tlOU li UUKHIS h, !, tiK. -» IS St ,t I 11 Am IS (, Jt V 'u 1 .V 


MOt» ill 1 X itt t>RJ \ Jilt ,}<.». s 1, . 

»P JMjmt in.itusuF id msiii .1 1 tt i 

ii<,ccs,-.,n liir 1 1 MIMO tiodii i >r 10f^<.iHl« 

pifo <i_,!ai lmni)L> Jskciul Itx ^. .r hu J<MK i 


hfis lib jj-iicdKt ill xk.i.it)n>u[ >t ui jt]tU4 

uKii! IfC4Mi 1 SI lUt iriiiiitli D.n tv Hut i 
niii,,<.pha.j lu fh Ijs is s,j[>, ai^if >J Mjut ll. tJiij, 
jm < s bi, lU iJiiv bi t k \ i . itii . \t in it nj in i 1 1 

nitf t f !024 A T}« tip t\t.t 1022 n lilt f itNts i .i m 
t(om Use prototdi jtretcessing psin l(}i9 md d«ta trom tfii; 
C(xitti>; bkitik 102^ ss iraasrajjjswn Uat». Hie m«lljpl»x«f 
if ;>.as.!ais«.<in data )S passstl trt the t 

ftmf>9 111 tit Kd tsniui UM Mk t 
wnttd ) civiHivii itifi m iibiJi 1 J 

1015. ntVe'iKodc-" 


1 iOU^ 


t(i tf 


1 1. inimi t. ■'it.n^i i mi ihj k^s.l n hUnts mis .nd.D 
b lU Mf\10 iiadjj lor !0J' ,n Eb r^.stttl-mt tili is 
H msnm<,tl I . Ki u iiisiiit t IS um im', il 1 i<msi m 

lilt -idi, tri I li mil n itu.fifiiiif iWi-M 

lOtH'^ mt( Um't itjMit 1 it ,ifi i_fHi ul . UI .1 lii-, 
ssjiwl {{> \ c<insi.rsi< 1 ), pvcJvmis j ( vi o umj IiIkj i n f 
Jiltviag process, <tii3 fraosin !■> iic twtt-.'ns.vion <iiu .»s 
rjLlio stjv(la)s itoTi iht aiiltlfUs J«»l I lOOlft aid lOtH- \ u 
tilt circHktof.s HM»«. 1<K)3A'. am! TiMWc. 

fiO^O IKS 11\iit»d!1B f nniiu anit-, rl ik 
i 1.5 art ri U)S7 f tf iis jui mi ti_ m ih -iT.hii, 
.11 m fl\ hi >i ill. ! in III I. \it.ix 

fhi, ri (K 1 sjs if I iMf K( tjii til pilfi SI iiii H) t li I bisi, 
sutiU: sx^ti.*! jfs raistttutd icm ihv bisv. stittdtj 406 A 
ftii\m>dt (MOtrt) xowits 1 J^xtiloDtpn i <'i)\\%\tf 
indit \ ivt rtt t It sutt V. itrt rtpcJfcrs Ju not .itt 1 he diit.c( 
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V r t (lif^_LN^ I 0.(1 Ihv hist -liti ,n 4»6 iuvouiu' i I'vv- 

H\tadUKli^ k«U \t.nM.i -.■.ujumimul l\ L^ t Uk 

tj)>t,i\ji >i tK pifot vifjaai, and a hig>J-*<.^«) -ulj^ui «; i k 
nitcfvsil OS the traasjiiissioii of the mdsiie siahoii, ¥Ki. IIB 
stttsvfB operations as ttw slat* what t{i« rtisjsicrs aa. live 
rrl.i\ mf^iU (Mf)Di ) Incomes .m output f)w>1 tf ffoe tujA't 
ti,%^' indiL<i!i>cot %l<iv 'Uic <ircct\s<t\t. ({;R_KN') Ji.jm t k 
h'i\c s( itt(u) 406 )HconK<> «) big) -U v„l .nitjuU h\>m t run . 
ci.\idU\1 Ifoi- ihe jMld ->iai3»i ,1 tetv-f<ft3oe t>v US 5 

kii iht mti.fvji f>} ^^ sjnt .trh H>t.i.(iieJ bv tht i^-fn 
iipOdt'in ArvcuwN jvrimc.its 1020 Hit d kvi wjv^ 
(OR LN)ln,coo(.<- iJov* K\(,Un;ir«not th>, mtciwlo tK 
wxtlM t \ liu fluent v\,ne iluiniKiv xvooi. <i tin- hit i 
l<\o' ifK <.%<! tinul tin. mM^ il ( i tU .v\t }>iU> Hi;iia' 
I0t>71j !h. (RC LN) Ma iLu RfWiU s-taiwr 
Mvlifwi ^^.iM- rom c wh ul 'h> jopeat^f » >.ik>H'^ 4«7(I. 4«7K 
and 407c. tftaiiiies a fiii>ti-kvci outpui it] ttic Kitcivsi when 
tilt OJi_b,N JS 3): the tow sevd tor she latitrvai *>e Dl.fcN antf 
becomes a low-lcvci oatpfu ta the other pcn«j. Tlie irans- 
triissioij lifmr.g ( 1 X_IiN) ct the iuobfle siatioa 48S bea;raes 

I hul) v-stJ mt'^H) iwn i hm n» dtv <it,.J fiom Ui. jjjfoi 
Mi t (1 J-> " tit r(,n<.x t> DM s(v<. i fit ftl i\ t>p(,fat(fO 
i }<.<,[! ij^s r ir imctvrN 10>» t, r mv irtvr\ i of IJ I N s) ui 
U h woii bv tht rt!< \ optrtUon <fir>.>,!u ns pa imettrs 

li ^ If tiMm>M u I Ei3jn>. !( v> ior Iht ffltt-v i) (d 

II m\i )){ 1 N 1 1 il fMr h b....(.miv (Jk h >>h jmi Jo\s. 

kN 111 lli til IH ^ i Ot tf'^. 11,1! i>lf I -.yO^jl 

(Wn2[ tH< i: IS I !na ifnw ifii sho\\ii)» Ihc uJHxiyti 

mi n ttiu !K tf k M « ( I) -Vtth HI Jf HO. 12 illustiatt.^ 1 1>. 
(.< tuii I loi tt n )bitt. >,t 1 joi^ iK c^intijiiiiatiotio t'le 
MlM'Uuii if<i!ir ml PS ntnvuEuf H i >as<, <stat on js 
u itt Iht. ottitmt iKpLriltui'. witf be tfts^fibtd Uft. 

11 1 lU last NHKu, M^ial stu'diw. h\ ih, sigfsai 
s(.[iiii<»i itM>7 j<N ffiuviiitkd !o pi (M (>i(Kes>sini! umt\ 
nUi m6h, 12I6IL M thu \«M{) j£,(noJuiatof 

l"h« conum»r.tlM!tis smtf ojseratiosjs (h: the (>riot processi»g 
mrits i21fe, 1216Ji>. and 1216t sro liie ssmo. As the umc oi 
ivlav, the bsse station sii»aal processed bv a deti!»topiex«r 
1217, a biiSfer 121«, sad an addw .1219 is selected bv a 
selector 1226. At the other tiraeSi ibe ijase siation si^aJ js 
selected. 1 ac dcisilc<3 (speratsoBs of ifce <fcfmjittjne»>t 1217, 
buflf 121« *nd ddd.> 1219 wiJ bt dtviiA i ijui 1 
sia.-)d H.rt k> tk di,tnilt(plv\vi 1221 is stpu u I b\ n 
ttmul jpkx 1221 fi3fo t>i«. lumaw >, nut d 1 1 1 1 
iriinmi ^j^ml ts ^ai to wvurit t kui i i >i i t - I2t2 i 
1212 1 j-i1i2{2 rtlti-i tiitiivinii 111 t ' 

tjku! lioi ^ It i:n {211/ ! i2n 

wkuhtjoi i! t 1212. tu iiulifK !1 ili iijjjt 
12U nr sv-vsit lU.Bio., u Un tn i <• t!u 1 li c lU 
t jiismi k 1 K 1 . tU I ifisiiH 1 t) ink m> i c { n a) u 
lutU s< Jii ikijhu fjtt J i:{2/ tUt S\Jl H2l 
in) W"*) >i 1 m<.\jji-, tt3iv>ntoi innsm (u i tr )m i \ 
I <ifisii J I [1 ikrtcns vtiif ihui th lipM ififims^oi 
HI mil 1 t vikiittkd K> H'-Hii' lU \u hfs imi! jpH i td 
vaKuhtt">) o *.i<^v^kd t» th*. 3ix«iuvl*-^W v»lvulitf08) part 

1 2 Xiii tin ft hN >ht t mr^ iln t stim 33 on \ ii i n J ontit (*it < 
t in->mi'kd from !ht it>vi nft,ni\ Sim UtA, in tstitrofioi 



iiKvHn JuiiKli. . 1215» 1215' c-iuf Ui5<.u-i"- 
ip,< \, va.Mik.. ' . i.i d. . . \ iiK !' S ..ij.wtif m\ 

10!.' ! s V s •< <3iuil.M<i l-li^! . !2J2<». 

I.: 2 - lit 121i./, 

< .ksijwU.n. tJKsigii.is r<Hii l.t t i.i,.nis .w\,k)U»s 
(.'tbcr !b;m Lfi« nti,l !rafismis.^K!» aiskaoa iire reaartted as 

H3U rloi.Hi.1. \i.<l\i.^, .liu! tpf'ivi U M llkikKlln W.rtC 

RiiHAinj .VgiHUJwi ii\ed In .in ,idv.<"3vt jsux jjstnn.i, 
.S3!4aa5 from the fitst traasiJitssioo ajitcaaa :ts csSimaictl. 
digitals f3X!tn She other traasjnijsiosj aniennss are esusKati-d 
in a wmilar (liaaucr. l-or cxatnplc in tho Ciasc of xising the 
SMI (vSaaipled Mum }mem) m&aact i& the MMSfc (Mtm- 
mum .Mean Stpuwe brror), a wwg^ht can oe obtained sjy 
caicujxunti the loUowma by the weight olciilattcm blocks 
I212;(. li'l2&. atsd 12li"c. 

A'„»Rts'^'j iSiSi 

[8074] liv calculatitsg ihe tt.iBowtisg 3ta the fiiulttplv-add 
eaiailattoi) part* 1211«, 1211ft. and 1211t, ibe ^sttsnatiou 
valites s i. sZ a»d s.^ can be obtas^ed. 


[80751 wbe3» 

[0076] M; the stumiicf of tiatismissioi! aiitenaas 
•W77\ N: the tm33»ber (si: recepttoR atisennas 
lWt7H} s^: the vahie ot tramitsg sigiisl tfansmiitsd 

tj-oiVi the ni-!.li )ranstiii.<>!<ioA anfcjuia 
4)07!>1 s„ iht. \ akv o! df E<i iraiiMtui td trovti ibv m ib 

i.ratisii3i.s.Mr.m acitemia 


[mm] k 

■vtUufOt thi Vt thofdi,r jliSi.nb\ v«^n 

>^S3^' 

veotot tsi the M-ih ofdcr ui vcn bv sw^s 

00S2] > 

nth r viiui ^'tiimn )s,v^(v<ti 
u ihi k 1 Ik ti 1 fiiiJg sisusl) 

mm] \ 

11 tJ3 ^li » aittritu tvctivcd \ (ut 
11 value ioT data) 

?mM\ X - 

\'ec!tf)r 0! the N-ih order «ivefi hy .Wx„ . . 


^(.(.toi t hi. \ \h< ci t j\ nfn x-Ci 

mm] K. 

ntfi^-hurtn iT t! > (\\N; if Eht-reteiv^d 

Ol tf3iai(3j> Siiitial 

'OfWl f< 

X ami s.., 

^ nfj\%i3oa\«itur(i t ill N thi)rdtt)of 
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[OmH] *■„,: wcigiii vt-ttor (of the N-Sfi order) feu- 
obtaining clftt.-> ffom (Jit lYi-ih toasnnssion ^uteiiKvi. 

w,,,=(w,;„ . . . w^,y 

Unm] m)* (jenoteS Cotf3ple<C i:i,i3:l;v,.ik ilJ 
dc IK Jic.s tf itiispositioa 


Tht bast SL.fKti M-na) ;s ^,t.p.if,i!ta by -h^ .Jova.tnt>k\^.r 
t2r )U < J sHUoij f.<.-K,i ■<! H(^>. 'i, , i ^ 

oi-cof Nvnv -i-.-d,.! KitiF! aor) Ar.wlh \^L^r.^d Uoni nic 
SKE^-nrt.i >1 (hi ;->;fs>" <.E;t( ■d) artii <! ti.fSi si.fU<'ii <;i£;tia! (hfrf.- 

(.ieisytJ >> -.hi. juu't.iii ,>t l>l l-.N jn Fit;, i> :>y :vin- on-.-l: 
!»i<>!x;i! iii ItiL- fiulTti 121S a:iJ .ifKtca !>■ shi- Ki.n i>.i. ^hjn^\ 
by tijtf acf<isf 1319. By the p:(>».\-ss(,v of cttlj.\ jni. , i.\ -■\ 
l»e sigtsiil sransasiitied fmm tht- junonnit rtf !!■<. i\--o , s - 
can be legmted as n My Kit wt-Kli ri'>pa;,u.- .'i.o; ■ 
pfopagatwn paid obtaiiK'i ti\ '^nttR -' c-u ; . ;^ a. -i 
path i« tfi« Stat.; when- i!^ njv,!;. ^ \' n,- 

pnjp«ja.tifHj paUi it? tJjc >> «iK <. uu i./. ..mi 
reaches (be AwbUe statioo. .Snicf it ca;. c ..i>iv:tvi ih„ 
«v()fiicsiZ«i3 prosjagiitwii patii (S ciDset W tfse Htuit(j)at:i 
transsmisswis envjrtimneat. mptovement >« the capaciiv m 
itje »Mjjjirtii!mcats«« paife eac be ejcpeciecl, Howevsir, wbea 
tte tJwta wavs stgnsl ts (tjuch stwngw thaa ih« rdav wave 
sigaaf. It becfjmes oquivateni (o the csst v/hers ifie reiswng 
J 11. boif IS 1 ot ii«*,e1 ia s«th a c )k hit n 121 ^» ts tfian^Kl 

10 ^ vti^bttii kJXi U iuifust tin, weight si th<it trti. f-^tio 
ixivsttn Uii, di t>.l ViVi. sijitnt ltd ttii ftKn v,iv<. MgU'il 
{3«a>raes prope r. 

tfffWI] Hir 13 IS i b (Kk vliaer.m3 showing, thv von i,u 
fi loa ot i> P aia%<,ru> 1014 aid ite \HMO ^otn t 
1013 j» tfte awbtk station. AUiiwigii 1*IC, 13 is umd to 
ttxpiain the tiiobife sfatjon. the S/Pconvener siifi thtr MfMi) 
wo ftif J Of in tf^t have sts.t(o» fiavt tbi. t.i*oh^un*ii ) 
1hi.fiU(fi. lid ipt.Mm^Miitu dtscrb^d rsatjLtiijJiUct 
I > lit*. L(i( wfutU >nt.n,oti«.rl<USi!>iXiwcrt<!43bv IK SP 
omvnk U}12u ] tr illt f drft J fjivms; i v^jdth inntspiniliiu 
to thi. nti» liLi I f I .!)s(nv5iiHi jnt^nnas. A Iraiinne sijinai 
omi.rtki'- -Ji m Uisanimr siti^f isui 1 1 stpai Hv 
c'lti ti.iiMmitvi tfom vjvi tfinsmissKt aixntn n i k 
pnoft sik ifiil ti» Lstifijk ih [)j(p ^tfiiW pin ! K 
]■ irilki ill dn tht tMiri M_)ii! du hiM f\w<imiil 
!)pfc.x«J f>v a mutliplcxiir 5302. Vht; litrts divisHsii w {wr- 
1 X Ht,ct pjciIl! rmi!K^ im t v itsm^ ihc u Hi. »l 
IK I V L\ M i-^i IS I [I i-KJVi. (irr, {{) ilR ims- 
tuviMtiu i,iiiiUipkx(;(i sigtjil'-i are ifRidnfatcJ hv fmxfifialors 
13<>4 1 Vi) aw \plL\ basth ijil su> nK si s2, inif wtti 
tM»snn*UiJ lim tht antttna m» i!)t, radio lj:<.<ju<.ns\ part 
IWC lire tfunitij, Mgiil wntidlvd hv ihs. traiu ng si^t,t\ 
a;Ln>.nUi i?03 \<.iii bi, ^.t^snbl-<^ lo viuhtx. ijlj Ui K 
s<paj n«l !>u ik Rtv>>fj! n sitk, ih<. tin ijn^ MtuiK mi •> 
(jnttvd iXt<m tht an'tniiis ha^v !«i t«v«, ^ proptrt^ oi iovv 
uosts-coffclaitun, lo cuabic the pi-oftagsijcst: path tts be 
pi\.siim«<t ifit at toco«<. att(>n ttJ»Kinj« ot Ik Umw^ --m U 
iisUiiu 1 d(.ln iini.K>i^ hi txmJjlv wfita tft M siii^s 
AS J pfUvTtd p tix ii. J tr tiftitisf s^g^<lU hi. pn.if i.rt\ i » 
apptoxnn atclv sausJied 

jW>92{ JH>. 14 (* a biwk cli»i>i:atti *hosvi()ii ilie lonJtsiw- 

11 )>^n I J ibv. ufi li^ 11 don I ni pin HM)*? )ht fv,ptjuf 
t uU>s 1^ It pxtl 1<Mt9 IS A LIH.U i iif !Ud^,trt!i >fii.nvr rth^ >•> 


perforined or tK.»t. t Ki, 14 shows iwo tjiiids of exa«ij>les of 
judgtjient based on the S/N ratio of :i fecciv'txt signal, and 
judgtnenl. based «« the cotvsmunimion p.tsh capadl.y. A 
Bsletfiot 140? selects one d: tb« miJihodsi. 

[fl«93] KiisJ, i!i i>jdjjiniifB iwd <>s~ S N tatt;! of a 
rccciviji} signal, the fact thai the S.N ra!io 


J tfie { 


r than thai of i ■^.i-iiivi m me. nnJupalii 

i e«VHOt(H!f:>ll IN HSi.il. Hk: .S;1N f;U«S of liw 

Kccivcd sigtsit! mi;aa(ry;d b\ u) S N i,.i;o m>. i -Wi^a-.i. m p,ui 
by ssing i}3e pilot sigasi of the base siuuon is compartd 
with s ptedcteHHiiied ihas^fd S:?J ratits by a coniparattit 
14<>5. Wiwn the S N" raiio of the tceetved sigua! is highci 
fh.^i- r V ■ 'J, "ifjrt .It r^.i3y" in output jftom tin; 
. . i '.«>-.. ■. .;;tjairR_lSNgoe.shs^,Wh^?i the 
s N . V V .i siati<:i IS l(!wer than the thtv-sfiold, 

■ ..i p • J ji-l.n ..ijipm Jttd Uie sijjflarTTM.'N s-w-s low 

[<KW4] 1« sudgnictn baied oi) t'Ss- communicatiein path 
i.ip.uiiy the faoi diit iho eomr}iunii.\iiion pact; t-apaciiv ij) 
the itisiahf !r;i:nsm)s.si.(n i-nvimfiinent b stnaiicf tnan that in 
tlic fi-uitijicth t(;)n.sfii;s.swaeavi)i:Knj)cut isifscd. Ihe traimttg 
.siguai t>t Lt signal dn"«c[iY ccccivcd (not relayed) bv the 
ttn biifc stiti )« fi. m hu Ha s suuon ^tix r., t^v his. -^hum 
signa!.<i IS extracted bv a traimng stj^nal stsparator 1401. Bv 
Rstng ttit irattimg sigcsl. tfie tnatfjx H ot a pKjpagstioo wav 
bfct\it«.(i the b ISC -iiti'f in 1 1 f d t aid nlc ^tition is presun. J 
b\ 1 'i(i-) ^mV prtsijjipijon i j4f)2 fir ihi 

f»fopai*iJitoti wav pi-esutiipuofi, lor <;x;niiplt, a puL*; cwi;- 
pftSMfu niv-i iMO i'^x-ii sioki v\ i\ SimniMaifvL 
Ml hit ( nm mil. -.inns Oljjiisln tp Tu i MJ\ 


L kuiittuii 


tt act fs ss>ijmftiftd by a 
liaicaf ion path cspaciiy by 
I sing htmitrnH > iht } j p !iu>nv*.i 1 1 i ttic S N r«t j 
(if Ifie tewivul s)i 11 1 lilt pu su 111. i n u ntsit «jt« ft {Wlb 
fled ihresh(.i{d 
,r 1046. Whfcfi 

iIk p ». lKttvd> <tlK I' AfU ki tirutkliv i tuii't ' "1 
tht toti pildt II !4e6 t) ^ 'ht sum f kj \ i. iit,i) U i.n 
ths prisamtd v ifuc is iati,t,f th m tbt )f n,sht Id, sJop 1 1 
refay ts owtpus and the s»inal f R J.-.N sfles low- 


Hit dttids 


I pin 141M r>! tfju 

it\ iJ h<. (t^-Lnbid Uu Ldii 
111 i!k Vint' K'.suiJ is^siti ts 
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[OOW] t> ^iHi'K tr,insi3 ission piAM.r 


lasjc noiso power aiicied lo each iv 
* juatfix at lUo N-if) twdcr 


10104] liMU^ 


rjKti M 1 <.\i )ipk !,>! ct ti,iii,iti.f iu) >tt<f1ituh 1 Iv 

U vDl I 11 (ui, li KK 4(f*'e IV V (iSUU<,tl,<J I'X < I 

iwte;.mi im «i ii ,i i,fj. i i J n iio >r) i . 

nhu 11 1 FiU JdijtRnv p«! l^U lit 1 ! .umiju ^ 

) iiMti! il |-> V<< i^<,i ifJK piolss (It om. tn„ ii 
csutit {fi IS iiK'kmn sii nit thi iH nn i I to ir 
sjgaiil. a tifeetmg process, and power ampMscafion; n 
rrnKloTj {mn t5<)6 having a rcjjcstcT ior storiug: a sjgiia! 
r«vtive<.? taun lire radio fKstjueiicv fjsrt 15(12 imo a bu&et, 
1 1! ivm^ iht s^n li bv p » iti ttmi ikcI !imt imi n In f k 
i<.!jM.i.i imi h"Mni, iJk luni. nn ot pt.f (irniBft 

I tm kIi t iiK tt jid >.r or i,nirfv.,t> n j)r«a.*.s f » ti tn( (ng 
jt.^ iHa 1 lOiitfdt 'yijl t<ii nh^ o (ittLb ttljm i 

itUwfni.^ unht ir)ns(\i \k i i_ii)l£ iK i i i (ft ^utiii-i 
p «ft HN>2 < n Uif " . .tttOK 11 . > U fii > k fu tri lu 
h iht M-,ui t»!i i u t>r t I \i uti V 1 ( 
waiKti si^iij h m tU I V nn k >ii^(ui >l^( miv-J Uk u 

ilJ s MiiVt.!! >mii ill 1 <i i.rih fl' iiOu f'lHikiulli. ui 


f liX. . 


Ul >1 li 


r 1 unt I lilt mit.FH p.rt H«6 
|f(t()6] I fit f 1 Uf t ;P 4<!7 ) 

<.t.nL'lh\ t)' Ri<.K r 11 1 El 407 1 hi 


MJ\t< 


tdiilfat Sit 1 i t> lit 1 jKJiti iiiiuii isL xiiiiii iKJliit >\ 1 
I ufio ti^j Jl \<tf IS rot -njtvtta u Ui. \UMO nui «U 
t(t>u La(,\ vt iht, tlovks v\ U (v (.(.sufhtj til tkul u 
accordance wna ihc Ixw vst a signal. 


[«iO^ lilt n. uHlf I t n U» uilt.fM ls«f is 
t«(istuttt(i o nt.i,t.t^ (1*^04 11 it.tih ■il'^Hi.ii in t 
irt^ut-tH-v pJJt J-^O- till. I ti\LriMt4}t U n is tiimji 
puasv in lU T f 1 SI nf n [ti 1 I 1 . I i 1 i h 1 
ccta\t,md «, s lias« bmu si^i ) tr\ts.-,iti t u h\ufl5 
mnvcris in .liUlo^ ■stgtu! < i i i!di sj n u \ ) ' » t-r 
Slid) olid irdiism K (tt. iiiilii i nil. li iiu il in p ! 
1^«> i it niklt n i^W> Ij r<^ lui t^n. is t; 
: i! f I i-t; l>(»7l!tilh hss si 111 n pilot si.,irti 

till S,^,) 11, , ull ikl 1-12 >s 

ktu ^ihi-sjii ihi-nf it's pill iswinUi khisu tilim 

Uu nil 1)L >i U 111 IIJJ lllJ^ ii t i ll"t s js t l.!l.Listl 


11 ! M)] Ik Rln 
ii\ LN.tiUmulh 


)) t.<j I) 


iiili 


1 i^:s 


.le (RXJ-.Ni :juci 
ibt; Sfsc-smissioti 
1517 aiKl relav 
ntm ptm 1522,, 

pnvt,r milMisnit) d in , t,iit.i il li t. s lu Iti i hisifiis 
M>n^tni 1,11 1 « < is 1 1 s.pM t 1 1-117 IS lit 
it:<.k(t n <i i< m iuf.tn prciissii nl iHHliIm-i t miiii 
liUdsiiipd IV 1 i 1. iilii I ^'^m Hi lilt J iitdij I f 
s)vud fssubji.i.ii.tl louro n iai.[i nidtuf ukui Jji^j r(,>t,t,s.s 
a,) vftof wOt.(.Uon tltss^Vr 1*515 iiwi<.hK t>h umi ig 
rtjcepuoti tiala, i h«s wceptian itiiis issspaxatets bv a sctjaratot 
15.1S m the control psirt .1517 xwict a co«triil signal and <!a(a 
(ti (be user 3ppfic;m«n. Hie coaiRtf sjgaal is .sabjetiei} ttt a 
tail amcectioii {jrooessmg ssquecce w relav opeiatRiu 
djicst-Si«cs «t llie itn'eii>.ioH l>v a prwocot pitseossiBg past 
1521, i be control sisffiai «}: fbc reifsv operahon clweclions i« 
stoicti as rciav rtpetatiofl tbiettjoiis parametcts 1523. 

[81<tS>j A tiiccived sjiinai kwl mes-sujuntem part 1513 
mea-swios a reoepiiofi \w-vtis ol a base statwa pjkis signal. It 
the reception powsr is higher man .i ttsresbold iXi^ot the 
jx-i > oj i.faiu t d ftvi oti'- 1 J» will t(N ISZ^ n a tt»m >aMtor 
Wi I tiMHj. "ptr inn s ptiUmi c il ntt tlii. rtpoHtt 
)»ilj.tiitT» (1 11 1522 1 wtvi nil s li t kI j\ iri_ nt,i<iation is i of 
\ ftjfimi SimdiiK Uu fi, t tdsi nili, ttrtci->t tiiviH 

tutii ii^) ji li ttv aapiniii piWvi is iit^ ki ihiit i 


lilKS I 


A ti) 1 


rl-i^t) uht.ii ipu iD.ii 

jiiii^ luiit pjit d 
),s Dili jistkufiKd. i!ie t 


ntti 


ihit. (1 


imssKSi ! < s t in. wh(i.b is >hl nil d ii\ n nil piM i^ 

fht n.i.tpt)iipi>w« >) tilt, tm-,mi.v>ion siiiitu ^gni oi the 
received sigtsal level Bieasuremcnt ptm 1514 bv ttAIN^K 
tjn ts tl iht, ft.li's opt,t ition dirtKijoti' panruttsts ISZi 

[OnO It Ihv. p.tdip ft 1326 i{Y.ih istpni i fi tin. 

Stpill. l^lSlssut J t suui MlMlsHin ufDKdi. 

the ncriivv ! HI v.\Umd input ui Ufui I'^a'J n t 
.(ulii^jlotl IS^'i iiis,nuiLli-. uijuli 111 p . titili 
iiU \ >mi mpiitst^inftrmi jiiKi.piKii ui U fis >- 
sth,t u 1 It in inliimtiii vitut to1,j)t,pt s in iht 
^txtii>,->t lyiwiliit M railiimif ifil iipiiH^'Mii 

HiittpkMf 1 lonmi! si^nn! t <iii it p in 

pttjsiit^sisuii pari 1531 shssi claw iiwit tii« codiiJii blocs 152* 
tf iiHtipfiMd tnd hi riMti -^nt hti is iransnmei) lo tn 
t-rn r ^.^>tl^.^.^ on i.rtsod<,i I'ti^ i ( tbi m« ^t,m -.ai 
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1 t ISK. ptrkim^ 


>91 m, 


l^n nip N<.Mht, nio Eipt\<. » kl ti ifc-n I'l 

m-i ( J eK Rl 1 HI I Kl (f Bxm ISO"? ^omu 
a digital ^signal tts sis itnalog signai (IJ/A asnvefsitm), pc 
loam jMWcr smfftovauon and s littormg prississ, s) 
I insnn<, ih ir nvmiwor <' it is \i 8J- Martf from t 
Ji E nil f=!fH n tU UKUJ* ISO'^ 

[tUU j f h f IX. i t JUafi ^ it) tx uit M -Htt. C i- .i >.k\ I 


[0U3J tU, 1ft IS . muf.s u,. s ^ u «« 
t utfUiUErin...s It !k Ri i ^t)i 407 
In itu khir rd 1. I li 

sijiion 40ft tf t! it. 4«s ^ > 1 

tv^mpk- 111 <t jf lUh n i i nuu 

a r^A-^iv^iJ oi k ( » 1 iR\„lN) tiK- . bA h L'.l! 
<iJir«t 01 tb p I i>ci in LN Uii h s ^jn juJ U*. Ijv 
i>f t. jtio i djjc^li I fnaiiLt rs 112^ J fH h (1 IU)„ 
ttvi^Ud ir>m Iht n ti kui li k piU Mi.,ni! [xnn ti<.<liv 
i insmi t<,d it m i!k b s n )» 40h \ ix.i i ioicU f tn 
siiak) H12 In i>si si uu i i> lii t h j > non 
11 wUms}^irunair^lS2.\ iKt U ntss i ! ivs iv.<;Knp«t 
tur ibe ■> rexi 1 1 Ju t >lk vvjnf 1)1 } N I at ih ,vi od t p to 
the acNi pilot sigttaf, liie mgh kvef a«sJ ihe jow level are 
alscmatolv rejsjsto! for the duraiKW o! Dl.i;N, i»c imm- 
mission enable flX_LN) siansi! rtpcisis the hijjh sad low 
kv^ s tfii-thf iliii, !t >ii of nt i \ i! HfPin^s (1i i\eil tron f w 
rt.^optinB er (R\ i \) s,^t, ,{ In I)f i \ \ sit,n s ip 
{ihul w t{ t I l! 301 ^ St., c<.<, n 1 )v Ju Ji tilt wimi 
w.ien liie f .tpt<ti u m> U U'\J M is at i iiigii U\U 
tiiilpm \Vf til tli^ Irwsmssmi ^iii^U (r\_fN) stgr<! ami 
thi ti.J,t\ i.n,thlv i^lK i signi! obiantd bv the teptster 
t iil^) UK pt rt 1522 aft il ihv iiigti ^^ti <.{< t<i )s icjtf from 
tiK bifUcr antt iraasftjjitcti. 

[0114] J?tG. .17 IS a block diagram siiowinii liie «mag«- 
ratinn «t an oxatiiplc «i the base siahoii ac-cordiiig lo lat 
K^'emion. The hasc stafwtt 40* js eorwwiieted bv; a plui jilitv 
ot antemjas 170I.7. I7*lft, antf t7«.le tot tr;tiW.!)ntiBig.f 
re4-«svmg Rl- signals lo a raoio area; a radio iretjueacv part 
17<it2 ior pcrlottaing a fsitofwg process on signals nxrcwetJ 
fu.u Uic nunins 1701ff 1701h juct 17ftlt n Ml in 

fsiii P \ •>n ri ti pt s 01 nut.ru u > ii^i'd 
i finiis^u!) ^n^lh \h m vu Pm !7<M^n(in«t 
ui 1J5 irn! „ si,,i)jt I fift jif)^ pio s ii ! j ( i rtptifl 
i.dti>ri I roil m pi t fOd kt k t iu i (h trja ra ssit i 
sjj^iit h ui It ti fj jtjji.i f Hit »)d i iK n ill 

Utun 4ttS in<m th i^ml r n i run n rtdto tj^. 
tutivj ri n<U rtftiiui .iinna t mi.iftis,, pr > \s 

n r Iiimhu \ i > iJi it losmissu t s^nii i-i ihi n\in 
)i jH 1 u n02 tfi 1 o f ^ r t.on m tit m* <, 
(isiitiifit ti 1} fi 1 ltd t > tU pi iiaii!> (it iiKn us 
1701, mh <il4mU UWlKjhstQ^ tfiUlUsj^^ fwi 
Sim) sii tJ 1 Jil lift b u »nsiJiii.iuf fi\ t^i 


tur <ht mct'ili. sjaiion 4ttS ujid Uit itptrtt' stuiiis 407 f 
4f)7;> I irf 407i to ^ujtt it*. i ttii-ieijie liming. ■> wttMfttl t 
17.i2 tor exfractuiir the control sim'iJ irom th<i i-eception 
sunjj ob<ititd jr»ni ttii. tivkti m f l"Ot> (<.tti tun i 
jnutJKiI puKi. s I Ut t Ltlfnn!) u n t, f f \ ipLf 
uon. ijfld Cf.>nir<.'l!jijji ite tfsn5im:tins-fi.-<.-*.nvijjji Ufiraiss at 
Ult tltltot r«,lu .1! jjiuii 17J7ti I t) 1 tl t>iis 1 11 
pissiuii tK s ^lui \si.j 5,^ frwi Uk « 1 ti< I pat t J " 12 1 1 tin. 
coMiRil 4B5. (liUitipicxin^ a isignal trotn ttie coaliof 

statwfj 405 astti »S(g»a; gwigratcd Irotn the base station 406, 
ml pivsin^ UK <siilmt sunH n> thi m>d ni pia 170ft 
f>Ll.tl<.dtksuiolki)iM!iU 11 iUxMvii i.t >f jjjm lb 
the liovv ot sjunals. 


ton*; 


(Ik ^iijjs . 


(ti.j £iilecEi;!.s 1701(f, 
u s^iii XI ! 17fi4iJ, 17M/.., cuisJ 

17«Vi lUBh II! 1 I n 1 Kii 

ri)2 jlsi^.uvOn (In. ncaN^-ts 171)4, 
rtU i"(>J fi 111- 1 mti, 11 ^ jit >.i.ssoo t K n 1 1.( 
iHMt sj ,iuK s h . ! Ik t ij dwitJ h IS l! n„<: J 1 ; i ( >.sl bi 1 1 
•ii^nU pn)ss..ssii^ bn fv tttb ion\s„t m infoj^ si^t it i 
di^i i] sjgi (il (<\ D i-otr visj n) ,n (J u nMin Ik k s jU ujI lo 
tbi, ft ovkra {Uft l''06 (tJ i! <, iQoJs 11 p (ft 1706 l! t, tstjuiui; 
siatial IN sq aiattil l'> i JLtiwUiptcvtr 1707 ti>t caU tmbtk 
statioii and tfistrtbuted to tfie lecttvens i02e and lOlfx in Die 
receiver 102« a«d 102fc, iht transj»(ssio(i signals distrib- 
ulfjd h\ ibe iBobile station to the ptufaluv ot antenTias are 
wslored by the MIMO deaiwlwlatois i0.lOff ainJ 19166. the 
Rjstored transiiiissioti smnais ot the mitntjer oi tae plural itv 
of antcniia.s are eonvcrta! to the encoded data bv the IVvS 
>,owtftt)N 1«1{« nd iMh ind t k<.o-i Hi, p k ss. toi 
perl->t3iif„ errw et»r eitiofi tn tit, i.En,i.tkJ oiti !•> j t 
tdifBtd b^ iirw coTuuna dttr 1709 i jn1 1700/ 
thtreoY obUiimog feet:pt:ton dasi !h r puu ihn t 
pjs^tcffU) tf n t( 1 p<>ri 1712 itid pft i b\ iritt r 
1^14 !)t iniDi) i^r 1 iniHn i iU its^r -ij h<.rtici) 
in «(ti fsuu > \ liU 1 i, u(- uni'i 
uhi iptit 1 fi tj ti >l/ix<sin >i tf! ->tiFj i <• 0(1 
ruh i(i.r«Kn Hti. 1^ i \iK i ii i 1 i ii i rdi^ 
optfkUoti directioKuj isf-tfcd 1 X 11 i i j h Ut t kIi^ 
opcrstioi! (lir^'Clioas jwraincteis .17!6i7 arnf i7Ui/.<. f)fi thtj 
basis of til im^ } ar nuttiN (DS 1 Hi f \ I 1 ti i I 11 N > 
fliili.ftad hiire. timmsi sis.»osis trchs 


tht MiMOiD l^lf)r10^^ in Liii iktU t ihiixi 
pijiis and 17n/>ot t msfri« >« i\-ci.ptjion U ti 1 i 
pluraiitv liiisi-f ippltdti i«,sst[iif4ledb\ tlie-iti irakit 1714 

i- mitl'-pl-v- l bv i nviltipl— er 1720 m -i id ir-- wjiii the 

niieild 1717 h k <.tii n i xi ifj tii r ukuil JUiis 
tfJi wlRdEt ij <. olnl ui r40s I jt i i_ i i tr n the 
uitltsi sUi<,E 4tb 1 lU t ..I tijil i in ^ui i 1 d i \ i!)e 
f m is I pif v iiu 1 tfi n-^ 11 I nilu{ l^\t ^ In i tt ulti 
i kxu 17V) m i (hsu ! ukd I s ..anul ipU u 171H o iix 
I n 7!il nil 1 1 i mi I 1 il f tilt li t 

sl<lli.^.dl«l' tl J.( (lis (It) 


dm i'i cofivi t 


d bv 


■'it* 


ri» t ui 11 UK) huhr hi Jill M kf li-* llHt 
tint rr 11 r nb tn, t milu ti ibil si .1 in 4«V Ik 
encotk-d dita 1 - r ! i nil 1 in tt I I i!i s 1 i < 

s, m4f nii U>t4' thtr « ti fitbii iiij tlit f ui ii( 
data a* transmi-i^K ft i-isls to ]k pnaliiY <! iUvttijis 
i7«la. 1701./> indJ7(>Uotth bt« siiuon4«6 \t tiam 
sun i s lUtd t the tt nsmissi i sii.oil bv th \1IM() 
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noJuh'i.f'" ion J Kid t«l* Uii! MIMO kfuvfti no-, 
(.rfjl jt^uTj i Jith m 11 111 Miunm IrjasmxsK . 
nti ■> u losrt uti- UU U>i/> jut i It, p U f Ms.n .1 
i£«a(:(3tc<f tjv a pilot sfiiijal iiowrstat" .171.1. are mi(li3pte;<«il 

to <,<i<.b ti I ismii'i rs 1705rt 1705?> ind l7«Sf ot tin, 1 1 li 
frcffiiencv t);(rt .17ft2. 

fOff7l Inttu inn iFiut^rv ITO'ij rOV ji rO"^ 

1 ^nsmivMi n d i! us V t> <.<m\ ui Hi im U'h i n ) t > 
If iniJ<cS)^nif Jil! nvirai... n^^^ unphU im 
di iKfttmifj uit ht I msi, -,s -rt Ji«sn>iiu^ si 

M>.nini luj (111 rm rmt (kU7«k %n 

n ^fUifii )7tn r(Jv lit J7tH ifi th jIhn 
<.ivai}i(inj th m\K><. tjxliil I s muii itKilOtWJoJ 
r;,»,wst.rs 102i/ >i( il mi h-isy. i)K sa) \v u fiiijurstu t as 

arid IftlJ^i w the ifans»«ii«K iflja and i6lh have the sansc 
aint(§iJ>^!i w 1*. ibat dt,v.aiv 1 wt 3 rtia lov !< l-IG 1^ 

f 0U81 J f ! S \ imd i !>B afv ..nwji -h rts loi op -m- 

ii^tiii oxrti )ii«t t!K V. ik^iiaS" i paitot i<h^s<.<.i\i.i > nin^s 

I Hj. ISA '>iiavv\ i<{ tial oii*! in tht slati. Ahtix repc* ttv (Jo 
not 3C). ITi* relay mode ^MODh) btccitnes a Sscd output at 
a losv level mdicsave ot the state where cepeaiets do aot act. 
Tbe direct wstve ^DR_lsN) ftotti the raobile slattoB 4e8 
becomes a low-kveS output m the i»ierval c:f the ptlot sigttai 
Slid Sjecomes a high-ie^ie! output m the mtervai oi the mobile 
station signal, A wtiva (llP_ivN) via the repeater stistioa as an 
jsdifect wave from the reptaief siations iWa. 407fc, and 
487c is ati (lutput. hxtd »» thv kw-kiveJ. A frsi3»{)}!i$sio» 
iinungn S} ot iu h^si. sti nic 4(Kj t>n («-nes aIo%v.}e%^l 
output .ti th. fn .J^c•l{ 1) !ht pt'u! -.igna> a>.\v1 a hi§{i-te\e1 
ouiput m tfie hkVit siujon tsroaiicaM tiaie. 

[am] ¥IG. ISB shows c>perata>as in ilte stiitc where the 
rttseaicrs act, I he ressv tnode (MODL) becotttes sa (!«tput 
(ivtti <i 'he bisib k\<> iiActttxt ul teiiy 'l"h<. t'lreiM.idVO 
(UtlJ N) ii jm tbo mobil. siat,, i m js . hi -h-Wvi.i .h ipm 
iuiii inntaiJe- in! rom ht pitu '.i<>->i!'\s ^ rtii,rtKv 
{i\ I -li spiti K i b" [k ft] A )rxiiij >a >Ua..iiOis pi;rm- 
17J{K lu EK Y<. isi. .If tlLN -Hufi H ^>^.ot^,Jb^ 
fUi\ ' v( iti ni Jnti-ti nis o wt Kttr- 1716 !1k dovU 
\ ni (DRJ Nltnii jKs 1 ! n !>Mi..iH(Ut nh> i (^.wj.it 
n 1 ! ) I \ tlH Jii A. .iKin.k \ iu.on t^^ 
5rfi,!i i \<\ imi !ii> k\ . ui ti! tin iiit ' i nt tu i^Nt jUk'l 
swui ihL aU'_LNi \u .[Kiki - iti>a is 11 

ijtn, ! \ V K->iiuj^hot iu r jKjivi -tj i-ts-H)7, 4(m. 
if 4tr (x.on,-, huh Oil lutj- )i n fit fPUi\ ii \\hsfv 
i 10 mj n )s )t be 1 w 1 tm ib* pinnif ii U 1 N »8>1 
ksoii..,s .kns ttNUoitpii nitu i!iurv.nK, ifktars 
n.ssi>ii i,iini..(t\J \, t fK h s. .1 u„n40f»lH. >n.s<> 
tij) k\ j iiiiifii t 1 )i . iron; AmiI^-l trom iht nlot 
sif I i is 1 1 toKui tu ))St sptotu J hvM. tLln opcr. ho t 
(. ( i.u fi p «< (iKtvrs 1716>(> to tv pericO nJ Dl LN m m 
h'\\ '^"ii.ituit h> i!n rtlxv ojxr.ition rtirettioits (xnifintrs 
17U>< Uk t ofi fi ission imULiii ^sH.^ l>rt\ ' u Uit ptilut u! 
n iiMlillNi.i d iFUklx htiofnts tti h sb .utii 1, w 
ku s Iff Hi !hi (J I f tK f V.M 1)1. t sJ^^n< 1 

(OOOj nt . 2<* . , b . I Ji ,M til, shoN^iiiii ibo uf nii^u 

tev>vat*.f s> 3 *vvvrcl»i54 >o tlx xu^^-tiUott (hv en f'oJ^fi3ti3t 
obi,iins sib«<iiii))lU th vttnt <f^.ss,f> host ot ihi tort- 
^K'ltK Ltubociiaxn! o\ di<ipi>sir*; a }-ljf.Ki*\ o! K!k<.ti) ■> n 


sptvitit p uojN It) p ^t<. ot iht pkt<ilfi\ o Kpt.i't.f'.JOl \a 
thv. Mte tss tanvfltswoo ft-pvitet sjst^ro sj own m I tO 3 
In tht i-j-H. UittL .-iihtr tV.. ijinsmi t r H>i or c^M^^r 1«3 
i-b^i. !1> tiMota fuiksUfs2001* 2<«>1' iid^OOk ft. 
dl }.^ s (i It) 10 jiisijtt r. 1>.<L iti tKh !h. ruJ i<.f 3fM>l 
Zmn jiut ;(M11 < h t in i s<. ,i r i i fil Ifv.. I 
mtdicd kviit IK. n\i i {- U*.<.iixi t) is u u hi 
lU.t tV^ t jnsni.iiu m IS luiJK wnuoiw RdM s ^im)'- 
ti a»«iiitlc(i itiiffi Hk iraEiStiiiltcr 101 art^ resetted bv the 
rdicetors 200i«, Zmik a«<i Zmic attd tcscb tlw rec(;iver 
102 Bv dis}x>.si.i« the reflectors 3W».1,7. 2001fe. and 2fl«le. 
the tirattipsih trsasmissjon environment caa tx artihciaHv 
<^v.ttt(^t i!rttifht(tj.Mgt)ftfaBs»i(ss)oavttv»oji»<,at thai 
tl3t v^>m iiuBi t<stf<n pith v-apn. tv tvi ^it ttar^ v»-tt (>> iht 

[im\ Vsi r h !i thu fjnu ioi If) th.. n< V i <i umi 

tils It Ui \ ktl UMfUdlNUM l)i ^svs Its i t(l JlUl 

suisjis t liisiii) ttJ t< ni i tjnisiuUti s j<.!< ■> d tiluv 
Ki 4 i>lii dlitj of Jit nm\ (i\ 1 itti ^1.1 I phif ht\ ti 
sntcnnjis and restonag the tfans.m^iion signals dwlribetcil 
trotn the trsnstBitter, even tn an tn«g.ijt liraasstnt-^Mon envi- 
rorsiiaeal ra wtoth the uaasisnUler anil reeeiver ean see each 
othef dBiiictly, by iitSDoduewg reftsatejis, a pteUtv ot propa- 
gation patJis aie pfovKfetl. thereby artifteisfiy fieaeiatujg the 
(tiultjpala tf :tii$niiti$ion envjnjnaieat, Wiia the ctrnflgtiratutii. 
an effeet csa he obi^tmed i«tc?i that ihc cbaractcosKe at. the 
touiinjaiicatioi' pith <. if j<.itv is inip'o* « d is i. oin ji i ^ J \< Ui 
the nsf^ht traos nissu'fi ejiMfoni is.t3i 1 1 nbub upi ili.fs jj^ 
not lotrodticed. 

[0122: I'JO. If ^>Kws. ibe tesult o> eoti.pofSMt t<(. w^u) 
ihe cbai-acietsstic of the eas* wbere Uie laveauon is wsed 
fwitit repcatein.) iuid ibat oi ihe wbeie the iiiveutitju is 
not applied (wjjaotit repeaters), ilic iaietal axis tlenoies the 
nutiil.ier of itistencias ot a irauMtiittet and it receiver, atid the 
verlieal axts ttidicafe* the coujisatHsicatioe path c;apaeuy- li is 
asstttaed that the ntitnber ot aateiwasoi the tiaastnittct and 
that of ihe receA'cr jre the mbk iifl (be niimlxr >it ttptAit-f 
stitMs IS hvt, Drnts tiiix he luiftixi o! ei,epE( m 
<mtm s i,\ Um nwisraxkiiUfxuniionfiKitwiitfvlhe 
si^nd] m itojs. (s rti'i .it ttit { fi. 1 ^.(ti.i i jijib is ■iii 
it >s itivUi-^tDd tion IUt, IV Unt Ahu) thi. n lit) bur .K 
sntcnnas «!. the tran-strntttr and receiver is Sour or aiore, the 
trati.«n)ssion Kpeater systeas luiisjg tise lavcfiiion has the 
better characierjsuc ol the ««»rau)Bcah(«j path capactiy, 
\M2ii While tne preseai; luventtoa has been desctiosd 
aixwe m ismjuticiion wttb the preferred embothrftsnts, one 
of skill la the art would be enabled by Sh» dssclosiife lo maUu 
vai w«» rat'Cjfit-Klwns lo the embodimenta attti still be wubtti 
the scope a«d spirit at the inveatiots as dctmed lu the 
af^jctxled cIssots, 


What is cliiimcd is: 

1 '\ \ ii-ks* if^msiYissiun ikpsiit ^\si^ )i u fnpu^uit, 

a j ^^l\mU^,ss^k\^^.^,h<^J^>i. itfdisnititt ttu JiMi buti u 
tratiM u^f-toi) datt. jiUvidtaj, tiicsxW da» Aii>i a faimaa 
signal to a pluralitv cil: antennas, aad ii-sinamiHitt^ the 
dam s-s radio stgtiaii« tein statd pltitauty ol auE«iiiis.*> ai 
a predetermined liming; 

,1 phr,i!ij of siiMtjd \\,r(Jev. dt sites, havmp ri>-)i i ers 
vic.i ior cllx \in^ viiiJ i.idio ■)is>ral Moriiii; said radio 


us2no>n!24<^f> vi 


1 II to J inila <.{> thi* said 
bv pfeifctemiincd hmc. 


-I th ui \iKks-, 


1 p:l 


Silt i fi f k u ( u t )J H „ s ltd ir Kij «j, sj^ual timJ i 
] k.>fcd thi, vA.*.ivet riJtlu) y^ia! 

2. A wiKiess iransinussioft repeaiet svsjens «)mpfjsras: 
a tifsi wuelcss dcvjce liavaig a trasistrnKef includiiij! 

trsvsnns tor tkstftbiiUag encodeti data to a phst.thtv oi: 
fttiicimas, mci:!)!! for multiplexing a ttitimng m^a&\ for 
feslorsnij ibe dwutlmted data «a a icc^puon side orilo 
said data, and mcii«s for eontwKiiiu a (raivsm>ssio« 
UniBp the itaKsrirttt t( f tno'-B mna r t>J« sim is 
from the piurahty o! anfciioas; 

ft(, (IS t >i n.\,\.i\m5. tlif si^Hiit DtusuiJltv f f w( '•did 
Mvkv>>(f \ ct a»jd sfonng tij<. sjera} u.to a bf-ftvt, 
md tiLoHi I II (!Li.»3)i^ tht'ittni-d \i^xui bs prtdv, u 
trsjjKd suss to iherebv controf a tima.^ ot ttsusmittiBji 
ihtj sie,tt;ii; aiiii 
i th rd \v iA. dfiut. b (\ ms; i r<.ttivi.f inwl»d tis < ^s-aT^ 
!(U >. int ollinj^ i riOupi i n tiimn« to tttuve »h<; Ttdjo 
Kuiii fi uud !u>m >.nd vv\< i ^ viirtk^sdtviat In 

I [) II i! t\ f fiutn 11 in 111-, Id i<.st(>i((« rix, Ottii 

J I iUtt, 1 i t m llu tl li) iJlllKt i I I fjist 'SMi'UtNS 
lut ! V [fl(. I di \ ( I 11 ^HlJdN ii\ )J>J Ij; S,IU If iBJ 

Hj. i^ijjI ^111 it( L^t,di,>(ulK It,!,!, \t.d iAUK)signsi,at(d 
flsciiEisi for j,i!Ha!kI-io-seiial eoavettms^ the daia dtsti ib- 

II tci F ^ ths pU f ditv lii iiitetMi-v to i.omhn. tht. 
(ftbiiied data !.«!(» eactwlcd dais, therebv obtatumg 
reception datii. 

3. Ifee wticlisss liaasatJsstoB iwpcaiei svijIcbr atwdats to 
cta.iH-1 2, wherein ilje WBJfxUag incaab ot ssad hmt wrcless 
tsevice aas cnc()dit\^ nicsfis kit addms redundancy to said 
e«c'od«d data ,w tbst anxtr ■» tfjc datJi :ts torteaed, at!« t-tt' 
m-«sver ot siiid shttd vwckss device bas fnc»s)s sot pes • 
forming an error cprrecuon decoding process on s;nd 
ei5t.«ded dsia bv iiswns! said teduadaucv- 

4. Xlie wireless iraasmis^ium reiKater system according to 
cfijjxa 2, whttctn said ttrst, scamd, sad Ihtrd wireless 
ttvi,t,s at^ <i M-v. viti wi a txpcatw ■5tat^t» mi <i (roi'd* 
siaiion. rcspcctivelv. 


> »)tu 


>.3- Lfi t 1 Ri-t ( t) 11 {1 iwt 1 ot -sjid piti t si^.n-i IS njUil 
ft <T >tn,hti thirt 1 hrs.'ihold vdlru in. tiii* s >i*td iis^ 
Station ot a oetntinc !o slsrt relaying hv liie lepemer 
station, and whc» the rcccotion powtr ol: said oilot 
•>(§i.sl x'. Jowti Ihi't tht snfd -^akv J>t tit', sud 
hiSk, \lblioi oJ 1 i 11 ri i t stfj I jmu., 1\ li 


» iJk f.^ 


Tin }iu hK'sh U 


!fio rciavir.- Of.tfsUK-.n, 

ckim wheteia said Jitst. second, and third v 
diMtcs 1 1 < b^isi. -station t tpi. < i.i si mon ^lO t 
stalioti. ftspcctivciv. 
vih! m >h,1 M in. j tTK -,1 r'. < d t,. f . is i 
lilt si^u] ]<. u Ki)K !j>nsiiuu>. ! 1 >m > 


1. n J K 


1 ji< 


lit tuv ^.iiHijsi. ••tjii fi )i diiiuii "Min vlniijj 
iiy the vepeaitj fS.xliort, wbcii .s.^id axfiniimicitiKtif 
capacitv is tiisjlier than she threshold, iiotdies said base 
sui«m ot t dtvttdtul f<> sittp U I, rtiJMti n tl t (cj <.<ttif 


cOtitoUi., )di . iht. J \ dauimii ^ t^ii Kn jaifis.sdlth>. 

S lit uik"^sl'rjnsra su .rti.t i i M-ti. n litoi iiiv tn 
(.inn t \^fii.rt,m sjih(.f s.jid k o su. jdv n.! -rsiltvitt, 
IS lixwl ^ m Hiniv. 1 in i eh '•i )t a ml , afli t r ! j f\f1<,>,ti 3t 


tiie f 


lid s. 


disp<.s(.d ni jn iiMy.ht rn m VihvJ: tV i.fk<.loi «. in K 
direcdv seen bv stuc ftxedlv dt-spassed wireless devit-t;. 

9. I he wircltss transmsssioa rtpcator system atcofdmsi to 
i-hiK 1, whu^iii ttditi said tiNf "> <>i.«£id\^jUi,s,s dt-^ici. 
IS i \ 111 iiuHv,if m a (\ SI J t nd 1 fiflt-Cti ( tut itfleiti it; 

I 1 11 \it i 11 snd siitifld vinkshrttvut is 

II u ulii J 11 ^s Hi \ hid !iv ftfituior tail bt 
dji U\ st<nin siic li ^(!h tispt. std \ui(.!< '.s dn Ht 


Iht vvi tkssm isiijsMrijiri,!* ik s-v-sftir icuirinjlo 
vtsjm ~, >stivcvm -jid ttr^S swfind, »d third ^h"s<> 
itMCts irt 1 >«sv,stiton 1 rip< itv-rsiiton >nd i nohil 
.■station, rcsjifcciivelv. 


slauon, ooirijirsMfij^: 


us2no>n!24<^f> vi 


1 p ^ii't ^^tiuht rthvino 
i lilt vt)n((«t siH(!«! iTOin nskI 


9e«! pan, nrf ad(li»g ihe coauoJ sstgRai 
si ck'siiaud cti rciav siop twmatKi to ssutif 


-sy ilSHi, vtfdiAi Ik „ „ 1, J mloNuini 

ot 3 rcJav operaiK ti u i suhj •■u ni ni 

rtpealcr station :«i lutwdtLi. <.nh iii! li i 1 ti ti( 
s-aw it'Jav |«cJ>!(in.fi jmr ut fm ili inn! 

U, A repeater sUSki kx um, m j \sj <, ui m >n 
rcptater svsteni for scrlormiiig wireless cotnaTistiicauoa la 
accwosticc wi«( fea MtMO ctiXQfrjUKftalWK system, i« wbitt 

ti3(3!:>i!i. sfau(i(i atiti a hast suiuon. coaipnsing; 

a wpsfi 


a basic station pilot s(s,u hti-iKk 1 \ 


1 t\Liihuon (tari t » »t>iu-)in^. 1 1 i 

K Os, V ) 1 u- MjlH il { li M -.Kin 


«)m{jnM(>« a lfa«sny(ss«>fi;jei;e}>iKiu pan im jjeflofivimu a 
wireless coisiaiantcation wbtch is n«t atxsjRiina » the 
MtMO 


